Abstract
Introduction
The region of the atmosphere, where you find that a direct effect of the earth's surface (solid or liquid) is the known atmospheric boundary layer, is the region that has an exchange of amount of movement, heat and mass between said surface and the fluid. The most important processes occur in the atmosphere due to air-soil interaction and air-sea. Because of the interactions between the atmosphere and soil, the energy flows occur in different forms and are essential in the dynamic processes, and affect all activities that occur in this place [1] - [6] .
In general, it is considered that at this level the flow is completely turbulent, so that at any point, it typically observed abrupt changes in the value of the velocity, pressure, temperature or humidity. The effect of surface friction of soil warming and evaporation is transmitted by the entire boundary layer quickly and efficiently as a result of turbulent mixing mechanism [7] [8] .
Without turbulence these exchanges would produce a consequence of molecular processes in lowercase magnitudes (from 3.10 to l0 −6 times lower than current). The atmospheric boundary layer covers only a small fraction of the atmosphere, and its thickness typically ranges from about 30 to 3000 m, depending on a number of factors (soil warming, wind strength, terrain roughness, etc.). However, small-scale processes that take place in this layer are very important. So for example it should be noted that the energy that involved to large scale meteorological and the circulation of the atmosphere is transmitted through the Boundary Layer to microscale. The atmosphere receives heat from the soil.
Material and Methods
Using methods proposed by Van Ulden and Hostlag has developed a study of surface fluxes in the atmospheric boundary layer of the Riobamba city. For which is considered when a mass of air flowing over a surface and move to another with different characteristics, its physical properties change. The basic parameters describing air conditions, such as temperature and humidity, begin their transformation into the contact surface, through a series of processes spread layers of greater height, then that portion of the atmosphere where observed the direct effect of the earth's surface is defined as boundary layer. In it transfers energy from the surface to the atmosphere and vice versa, by turbulent fluxes sensible heat (Q H ), latent (Q E ) and momentum. To understand these processes is described in more detail some of the aspects that influence this process [Van Ulden, Hostlag, 1985] .
This method is considered, the total energy balance, corresponding to the volume element based on the surface, it contains vegetation and the surrounding atmosphere [9] . A part of the energy it receives, will be used to produce evapotranspiration, and is the most important part in assessing, transforming the result, evaporated water units.
Energy balance equation, in simplified form is: ( ) ( )
where is a constant, which we assume equal to 20 W/m 2 . Parameter "S" is defined by:
Net radiation is observed, and can also be parameterized. Based on the albedo "A" (found in tables), solar elevation angle θ. Cloudiness fraction N, flow shortwave radiation " SW Q " and the temperature at the surface of the earth T:
( ) ( ) 
Results and Discussion
First, we present a Table 1 which shows: the average values of meteorological data as a tool to develop the work [7] .
With the data collected, for each hour. During two years of analysis, were processed by Van Ulden Hostlang model. Developed in Fortran-coded software, in the study of diffusion of air pollutants in the Industrial Park of Riobamba [10] , which allows calculations to be later processed and analyzed for each day, hours and months, which are presented below.
The variation of the flow of heat and radiation, quite regular observed on different days (Figure 1) , particularly this is greater in the latent heat and surface [11] .
In medium there is a difference between the sensible heat and latent heat surface heat, the first higher value, as indicated in Table 2 . Similarly, between maximum and minimum, however, one can see that there are no significant fluctuations.
The variation of heat fluxes by hours, is more significant during different times of the day; 10:00 am and 15:00 pm the most intense, in the case of sensible heat and net radiation, while the latent heat flux and surface increase in the night (Figure 2) .
Average parameters of the flow, and radiation unlike what happens between day variation for times between maximum and minimum is significant and is indicated in Table 3 , particularly for the sensible heat.
The heat and radiation fluctuations during the months of July and August have some increase in the sensible heat flux and net radiation (Figure 2 ), but this is not very significant compared to what happens between hours (Figure 3) .
The monthly variation between maximum and minimum heat fluxes and radiation does not exhibit variations. In this way it has been determined: regular months and in days, which did not happen with the hours for the area of the city of Riobamba ( Table 4) .
Finally we present some results of the calculation of sensible and latent heat model made for Van Ulden and Hostlag in the city of Cabauw in the Netherlands in which presents results of such flows for hours during these days [10] , Figure 4 . 
Conclusions
• The sensible heat flux increases rapidly under the physical and meteorological conditions of the Ecuadorian highlands (Riobamba), increasing rapidly during daylight hours (exceeding 734 W/m 2 between the hours of noon), it is different to the Cabuw results, which present a very modest growth.
• The flow of latent heat is smaller than that of sensible heat in Riobamba city, in contrast with Cabauw, where it exceeds the latent heat; this is due to the effect of energy flows for the particular conditions of the Ecuadorian highlands and its geographical position or height above the sea level.
• The behavior of heat fluxes and net radiation is different between hours and months, and it is more variant in the first case than that in the second case.
• The present study indicates that there exist different behaviors between sea level and highland, and effects that should catch in counting for applications that depend on these factors.
